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5 (54) Title: CLAMPING APPARATUS 



O 




(57) Abstract: The invention relates to a clamping appa- 
ratus for a flexible material, such as a woven fabric, a film 
or the like, comprising a moulding for clampingly hold- 
ing the material The moulding comprises a housing and a 
housing includes a clamping member, and in that the hous- 
ing comprises two walls whose ends are inclined towards 
each other such that they leave an opening for the insertion 
of the flexible material, which flexible material at least par- 
tially surrounds the clamping member in the housing, and 
which opening is suitable for locking the clamping mem- 
ber 
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Clamping apparatus 

The invention relates to a clamping apparatus for 
a flexible material, such as a woven fabric, a film or the 
5 like, comprising a moulding for clampingly holding the ma- 
terial . 

Such a clamping apparatus is known in practice. 
Picture frames, for example, have been known from time im- 
memorial - 

xo It is the object of the invention to provide a 

clamping apparatus that with a very few parts provides an 
effective fastening of the flexible material, such that it 
can be tensioned, can be removed, and tensioned again, 
while avoiding damage to the flexible material. With re- 
15 gard to the flexible materials that are to be used, these 
may be woven fabrics, plastic films, and paper. Such 
flexible materials have considerable advantages compared 
with known rigid materials. Flexible material is easier to 
transport, the material may be less fragile, and it can be 
20 applied in larger dimensions. Other possibilities are 

flexible materials having specific qualities, for example, 
for sun protection or for the reduction of ultraviolet ra- 
diation. For all these kinds of applications a flexible 
and widely applicable system for fastening is needed. The 
25 invention is aimed at filling this need. 

The clamping apparatus according to the invention 
is characterized in that the moulding comprises a housing 
which housing includes a clamping member, and in that the 
housing comprises two walls whose ends are inclined to- 
3 0 wards each other such that they leave an opening for the 
insertion of the flexible material, which flexible mate- 
rial at least partially surrounds the clamping member in 
the housing, and which opening is suitable for locking the 
clamping member. This provides a very flexible and adjust - 
35 able clamping action for clamping the flexible material, 
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by which a superior result may be obtained when tensioning 
said material . 

The simplicity of operating this clamping appara- 
tus according to the invention also makes it especially 
5 suitable for the temporary fastening of materials. This is 
in particular promoted by the embodiment which is charac- 
terized in that at least one wall of the housing is ad- 
justable . 

A very secure and effective clamping action may 
10 be obtained when the clamping member and/or the walls of 
the housing are provided with a roughened surface. In one 
particular aspect of the invention the clamping apparatus 
is characterized in that the housing comprises at least a 
first portion, and a second portion that is removable from 
15 the first portion, wherein the first portion is equipped 
for fastening to a wall, ceiling, or the like, and the 
second portion is geared for accommodation in the first 
portion such as to form the housing. In this way a versa- 
tile suspension system for flexible materials may be real- 
20 ized, using standard parts which can be fastened either to 
ceilings or to walls. 

To facilitate a simple operation of the clamping 
apparatus according to the invention it is desirable that 
the clamping member be provided with a centrally located 
25 recess for a turning tool. 

Alternatively, the clamping apparatus may be exe- 
cuted such that the clamping member is provided with a 
squared exterior surface, which is equipped to engage a 
tensioning member. In this embodiment also, operation may 

30 be quite simple. 

In a further aspect of the invention the clamping 
apparatus may be provided with a removable masking strip 
applied on the housing. Indeed, this provides the addi- 
tional advantage that this masking strip may be designed 

35 such that a first end of said strip abuts to the housing 
and a second end presses against the flexible material at 
the opening for the insertion of the material. In this way 
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a very nicely finished tensioning of the flexible material 
may be achieved. 

In yet another aspect of the invention, the 
clamping apparatus is provided with a removable tensioning 
5 member, wherein the tensioning member comprises a lever of 
which one end can be firmly placed near the housing, and a 
hook that is coupled with the lever which is equipped for 
operating the clamping member incorporated in the housing. 
To make the tensioning member adequately oper- 
10 able, it is desirable that at its side facing the clamping 
member, the hook be provided with a first rolling member. 

Especially innovative is the embodiment in which 
the lever is rotatably mounted on the hook and possesses a 
disk shaped like a circle segment, which is equipped to 
15 engage a second rolling member mounted on the hook, the 
hook having a pivoting coupling near the housing. 

The invention will now be explained in more de- 
tail with reference to the drawings, which in the Figures 
1 to 31 show various aspects of the clamping apparatus ac- 
2 0 cording to the invention. 

The basic embodiment according to Figure 1, shows 
a cross section of a construction basically comprising 
round element 1, surrounded by a casing 2 whose two in- 
clining walls 4 define an opening that is smaller than the 
25 round element 1. The flexible material 3 to be tensioned 
is guided around the round element 1. Basically this con- 
struction is embodied as moulded strip. In all the embodi- 
ments described below flexible material 3 is minimally at 
one side fastened to a construction 5 which with respect 
30 to the casing 2 is fixed in such a way that the material 3 
can be stretched between said construction 5 and casing 2. 

Figure 2 shows a construction with which it is 
possible to tension flexible material. To this end the 
round element 1 is provided with preferably an internal 
3 5 recess 6 to allow engagement by means of a tensioning 

tool. This recess maybe rectangular, triangular or multi- 
angular. However, the recess is preferably shaped like a 
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regular hexagon adapted to standard tools with a hexagonal 
cross section. 

When a strip of flexible material 3 is fastened 
to round element 1, this material will turn with the rota- 
5 tional movement of round element 1. The rolled-up edge 9 
of flexible material 3 forms a roll 7. The internal space 
in casing 2 is dimensioned such that it can accommodate 
sufficient rolled up material. Figure 3, shows the situa- 
tion where the flexible material 3 is wound about round 
10 element 1 and it is tensioned in the direction indicated 
with 8. The round element 1 is thus pulled against the 
walls 4 of the casing 2 whereby the flexible material 3 

becomes clamped. 

A comparable method as described above for ten- 
15 sioning may also be applied for slackening the flexible 
material. The advantage of this method is that the con- 
struction of casing 2 may be realized extremely simply and 
cheaply. Figure 4 shows a spatial illustration of the 
round element 1 and the tensioning tool 10. As the de- 

20 scribed systems are intended to fasten the flexible mate- 
rial over the entire width of the casing 2, the construc- 
tion is preferably embodied as extrusion moulding. In this 
way the effect occurs over the full length of the profile. 
If the shape of the recess 6 is symmetrical, the spanner 

25 10 can in principle be used at both ends of round element 
1. 

Below a further detail of round element 1 will be 
described, presenting additional possibilities. The length 
of round element 1 must be chosen such that the torsional 

3 0 force exerted by the spanner 10 will not result in a harm- 
ful degree of torsion in the longitudinal axis of round 
element 1. This torsion could cause an unevenly distrib- 
uted tensioning in flexible material 3. By allowing the 
rotational force to affect not only the ends but also the 

3 5 middle, it is possible to prevent torsion in element 1. 
Figure 5, shows a further improvement of element 1 by 
which means said effect may be realized over the entire 
length of round element 1 . 
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To this end the circumference of element 1 is 
provided with a star-shaped profile. This shape provides 
over the entire circumference engagement surfaces 11 for a 
basically rod-like tensioning tool 12. When said tension- 
5 ing tool 12 is pushed in direction 13 against engagement 
surface 11, element 1 will rotate in a direction 8. 

To facilitate proper functioning, the edge of 
flexible material 3 is guided around element 1 in the man- 
ner shown in Figure 6. This leaves the engagement surface 
10 11 accessible to tensioning tool 12. The exertion of force 
13 on engagement surface 11 makes that in direction 14 a 
degree of tensile force is exerted on the free edge 9 of 
- flexible material 3, ensuring a good holding power between 
element 1 and flexible material 3. After rotation, the 
15 tensioning tool 12 is allowed to engage the next engage- 
ment surface 11 causing a step by step movement of the 
flexible material 3 in direction 8, whereby tensioning can 
be accomplished. This construction provides a simple man- 
ner for feeding the flexible material 3 through casing 2 
20 by means of rotating element 1. To facilitate proper func- 
tioning, the interior of the casing 2 is round having a 
dimension such as to surround the element 1 with only a 
small amount of play. 

Figure 7, shows a construction that makes it pos- 
25 sible to tension flexible material without changing the 

position of the casing 2. To this end the casing 2 is pro- 
vided with a separate tensioning tool characterized by the 
following parts- 

The tensioning tool 10 is movably connected to 
30 the casing 2 by means of a permanent pivoting point 11. 
Part 12 applies to a load arm located between pivoting 
point 11 and hook 13. Part 14 is an arm of force of an em- 
bodiment that will be explained in more detail. Hook 13 
preferably forms a circle segment, of which pivoting point 
35 11 forms the centre. The radius of said circle segment is 
such that it falls just inside the opening 7 of the casing 
2. Hook 13 eccentrically touches the round element 1 at 
the side of the surface 4. When the tensioning tool 10 is 
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pushed inwards, round element 1 will be pushed inwards. 
Due to the eccentric engagement, the round element 1 will 
during this operation make a rotating axial movement in 
the same rotational direction as the tensioning tool 10. 
5 When there is a strip of flexible material 3 

around element 1, said strip will also turn in the same 
rotational direction as the round element 1. When further- 
more said flexible material is fastened at the opposite 
side to a point that in relation to casing 2 is fixed, 
10 this operation will cause it to become tensioned. Figure 8 
shows a method wherein during operation the free edge 
strip 9 is located between the round element 1 and the 
hook 13 . Due to the fact that the hook 13 presses the edge 
strip 9 tightly around the round element 1, the flexible 
15 material 3 will turn with the rotation of the round ele- 
ment 1. This operation may be repeated by alternately mov- 
ing the tensioning tool 10 in the direction described and 
in the opposite direction. By pulling on the edge strip 9, 
the round element 1 rolls step by- step in the direction of 
2 0 the edge strip 9, thereby tensioning the flexible material 
3. 

The advantage of this method is that the flexible 
material does not become damaged. The effect of this ad- 
vantage is especially noticeable when the flexible mate- 
25 rial has to be. removed and tensioned anew. 

A method comparable to the one described above 
for tensioning may also be applied for releasing the 
flexible material. Figure 9, shows an implementation of 
tensioning tool 10 that effectuates the release of the 
30 flexible material 3, The hook 13 is positioned such that 
the force on round element 1 passes through its centre. By 
pushing the hook 13 of tensioning tool 10 against round 
element 1, the same will come away from the walls of cas- 
ing 2. This operation allows the tension on the flexible 
35 material 3 to be reduced to such an extent that it can 
easily be extricated from the casing 2. 

Figure 10, shows a more sophisticated tensioning 
tool 10. For a quick feed- through of a wide strip of the 
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flexible material, the hook 13 may be provided with a ro- 
tatable guide roller 15. As a result, the round element 1 
will experience less resistance when turning. In order to 
give the edge strip 9 more room for coming out of the cas- 
5 ing 2, the load arm 12 may be curved. 

The edge strip 9 may be tensioned manually or 
with the aid of a tool . Known are the spring chucks that 
are used for tensioning painter's canvas on canvas 
stretchers. Flexible material may be tensioned in accor- 
10 dance with the above -described construction by using a 
special tensioning device, as described below. 

Figure 11 shows a further elaboration on tension- 
ing tool 10, making it possible with one operation to re- 
lease the round element 1, in order to allow it to rotate 
15 freely, and to tension the edge strip 9. To this end the 
lever of force 14 is rotatable around pivoting point 19 
and connected with the other parts. The lever of force 14 
is provided with an extension piece 16. The end is pro- 
vided with a circle segment 18 whose centre coincides with 
20 the pivoting point 19. In this variation, load arm 12 is 
curved to give the edge strip 9 some room. Load arm 12 is 
further provided with a preferably spring-activated cylin- 
drical rotatable element 17. The circle segment 18 touches 
rotatable element 17 such that a degree of clamping action 
25 occurs. The inwardly-directed tensioning movement of load 
arm 14 described above will cause circle segment 18 to 
move in the opposite direction. Edge strip 9 is inserted 
between rotatable element 17 and circle segment 18. The 
flexible material 3 is tensioned by turning tensioning 
30 tool 10 in the direction of the round element 1. When 

pushing the hook 13 against the round element 1, the ex- 
tension piece 16 simultaneously pulls edge strip 9. In 
this way both movements are carried out to effectuate the 
tensioning of flexible material 3. Preferably, hook 13 is 
35 provided with a guide roller 15. This will reduce -the re- 
sistance round element 1 experiences due to hook 13, which 
facilitates the slackening of the flexible material. 
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Since the systems described are intended to fix 
the flexible material over the entire circumference, the 
construction consisting of round element 1 and casing 2 is 
preferably executed as extrusion moulding. In this way the 
5 effect can take place over the entire length of the mould- 
ing and thus over the entire circumference of the flexible 
material 3. In essence, the tensioning tool 10 may be ap- 
plied at any position in the longitudinal direction of the 
casing 2. 

10 Hereinbelow a further detail of round element 1 

will be described for the improvement of the effect. If 
round element 1 is made from a rigid material, insertion 
over an extensive length may be difficult. Any deviation 
from the straight line will result in a reduced clamping 

15 action and will impede the rotation and consequently the 
tensioning. 

The effect of tensioning tool 10 locally induces 
a tangential force on round element 1 # resulting in a tor- 
sional force. If round element 1 is made from a rigid ma- 
20 terial, said torsional force is distributed over a certain 
length. This results in an increase in the width over 
which flexible material 3 is being tensioned. As a conse- 
quence, the force required from tensioning tool 10 also 
increases . 

25 If flexible material 3 consists of a rectangular 

sheet, it may be mounted in a framework formed by the 
above -described construction of casing 2 and round element 
1. During tensioning of the flexible material, it will be 
stretched slightly in the longitudinal direction of the 
30 casing 2. The clamping construction needs to accommodate 
this stretching in the longitudinal direction of a mould- 
ing. If both the round element 1 and the casing 2 are made 
from rigid material, said stretching cannot be compen- 
sated. This may result in the development of creases. 
35 ^ solution to the above-mentioned drawbacks may 

be found by making the round element 1 from a slightly 
flexible and elastic material, for example, from rubber. 
This provides the following advantages. The insertion of 
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round element 1 into casing 2 is easier, especially when 
large dimensions are involved. The torsional force pro- 
duced by tensioning tool 10 in the round element 1 when 
the flexible material 3 is being tensioned, is distributed 
5 over a shorter length, thereby facilitating the tensioning 
of flexible material 3- The adhesion of flexible material 
3 between round element 1 and casing 2 is improved, the 
good clamping action is independent of the straightness of 
round element 1, and round element 1 is capable of 
10 slightly stretching with the flexible material 3 when the 
same is being stretched in the longitudinal direction of 
casing 2. 

A particular embodiment of the casing 2 is in- 
tended to facilitate the insertion of flexible material. 
15 To this end casing 2 is embodied such that the opening 7 
can the enlarged to insert the round element 1 together 
with the flexible material,. This is especially useful when 
the flexible material has large dimensions. 

One of the inclining sides of casing 2 is then 
20 provided with a movable part 20. This may be a sliding 
part as shown in Figure 12, a pivoting part as shown in 
Figure 13, a tilting part as shown in Figure 14, or varia- 
tions on these . 

The above-mentioned illustrations depict the 
25 closed position, the opened position of the three varia- 
tions are illustrated in Figure 15, Figure 16, and Figure 
17, respectively. 

To further promote proper functioning, the round 
element 1 may be provided with a roughened surface or a 
30 cross sectional profile such as illustrated in Figure 18. 

As further improvement to promote the clamping 
action, the insides of the side surfaces 4 and 5 of casing 
2 may be provided with a profile, as illustrated in Figure 
19. 

3 5 As further improvement to promote proper func- 

tioning, the casing 2 may be embodied as asymmetrical ex- 
trusion profile. The advantages described above may then 
be combined with functional advantages to be mentioned be- 
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low. For the sake of clarity, the pivoting point 11 is not 
shown in the following illustrations. 

Figure 20 shows an embodiment wherein casing 2 is 
asymmetrical. To this end the lateral surface 4 is ex- 
5 tended to the centre line of the fastening means by which 
casing 2 is fastened. In this arrangement use is made of a 
symmetrical fastening means 21. This is used to tension 
flexible material 3 in a plane oriented perpendicularly to 
the mounting face 22. The advantage of this embodiment is 
10 that the tension on flexible material 3 does not exert a 
moment force on the casing 2. This is also an advantage 
when casing 2 is flexibly mounted as shown in Figure 21. 

Figure 22, shows an arrangement wherein the 
flexible material is tensioned parallel to the mounting 
15 face 22. The asymmetrical embodiment of casing 2 is then 
mounted such that the opposite side and movable part 20 
are placed on the mounting face 20 at right angles. The 
result is that the entire construction is located behind 
the visible surface 24 of the flexible material. This may 
20 be aesthetically advantageous because the tensioning con- 
struction is not visible. It is also economically advanta- 
geous because the quality of the construction's finish 
needs to meet fewer demands. 

In this arrangement the lateral surface 4 is 
25 placed at an incline with respect to mounting face 22. By 
this embodiment the flexible material only touches the rim 
of the lateral surface 4. This has "the advantage that if a 
light source 23 is provided to illuminate its reverse 
side, the visible surface 24 may be illuminated up to the 
30 rims. This arrangement may be realized by mounting the 

casing 2 on an asymmetrical mounting bracket 25. This may 
consist of an extruded moulding. 

Figure 23 demonstrates the accessibility of the 
tensioning mechanism. By moving movable part 20 into its 
35 rearmost position, an opening is created to facilitate the 
simple insertion of round element 1 and the flexible mate- 
rial 3. After insertion, a simple manual operation will 
bring the movable part 20 into the position necessary for 
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the clamping action. By means of a raised edge, movable 
part 20 is locked in this position. 

Depending on the application, it may be desirable 
to position the construction differently in relation to 
5 the flexible material. The fastening surface 26 of the 
fastening moulding 25 is preferably positioned such as to 
form an angle of 22.5° with the wall mounting face 22. The 
casing 2 and fastening moulding 2 5 are preferably coupled 
by means of a symmetrical hook-like profile. This symmet- 

10 rical profile allows the casing 2 to be mounted in two po- 
sitions in relation to the mounting face 22. This benefits 
the application possibilities of the construction, as will 
be explained hereinbelow. 

Figure 27, shows a situation in which the strip 

15 construction is mounted outside the visible surface 24. 
Such an arrangement may be desirable when the side of the 
visible surface 24 is not the same side as where the ten- 
sioning mechanism is operated. This situation may arise, 
for example, when the construction is mounted at the in- 

2 0 side of a window. Since the construction is mounted out- 
side the visible surface 24, it is completely and fully 
visible . 

Figure 28 shows a situation in which the con- 
struction is mounted between the fastening faces. In the 

25 arrangement illustrated the tensioning mechanism is oper- 
ated at the side of the visible surface 24- This arrange- 
ment is useful, for example, when the flexible material is 
stretched in front of a wall, between floor and ceiling. 

Figure 29 also shows a situation in which the 

30 construction is mounted between the fastening faces. How- 
ever, in this arrangement the tensioning mechanism is not 
operated at the visible side 24. This arrangement is use- 
ful, for example, when the flexible material is stretched 
in front of a window, between floor and ceiling. The ten- 

35 sioning construction is then mounted to the window frame. 

Further, the construction may be provided with a 
decorative strip 27, as shown in Figures 30 and 31. The 
decorative strip does not constitute part of the construe- 
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tion. The advantage of this is that at the visible side 
any form may be chosen. This is important for bringing the 
appearance of the construction into harmony with the de- 
sign's characteristic appearance. As a further eiabora- 
5 tion, the decorative strip may be hollow for the accommo- 
dation of a broad edge strip 9. This possibility may come 
in useful when the flexible material has to be removed and 
replaced, for example, in order to replace the lighting at 
the reverse side. 
!0 Figure 24, shows a simplified construction in 

which casing 2 is mounted directly on the wall. In addi- 
tion, this illustration shows an embodiment in which mov- 
able part 20 is removable. A particular feature is that 
movable part 20 is symmetrical so that incorrect placing 
15 is not possible. This illustration also shows a finishing 
strip 19, covering edge strip 9. The finishing strip is 
embodied such as to exert some degree of clamping action 
on the flexible material. In this way the finishing strip 
contributes to a smooth tensioning of the flexible mate- 
20 rial. 

If the mouldings of casing 2 are combined to a 
circumferential strip, it may be desirable to couple the 
parts. A generally known embodiment is the application of 
corner- joint elements. This achieves that the framework is 
25 kept together, which facilitates mounting. For this pur- 
pose, casing. 2 may be provided with a profile 23 into 
which corner-joint elements 24 may be fitted, as shown in 
Figure 25. 

Tensioning the flexible material 3 produces a 
30 considerable stress on the casing 2. In order to prevent 
the casing 2 from bending, it is desirable for these 
moulding strips to be mounted over their full length on a 
wall or a rigid surface. For this purpose simple Z- 
sections 25 may be used for fixing, as shown in Figure 26. 
35 if casing 2 forms a square or rectangular frame, 

the four sides also have to be fixed with four such sec- 
tions 25. In order to make it possible for all four sides 
of the framework formed by casing 2 to be hooked in the 
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most effective manner behind the fastening sections 25, 
the corner-joint elements 24 are slidably inserted into 
the profiles 23 of casing 2. This manner of execution com- 
bines the advantage of effective fastening with a conven- 
5 ient operability of the framework. 
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CLAIMS 



5 1, A clamping apparatus for a flexible material, 

such as a woven fabric, a film or the like, comprising a 
moulding for clampingly holding the material, character- 
ized in that the moulding comprises a housing, which hous- 
ing includes a clamping member, and in that the housing 

10 comprises two walls whose ends are inclined towards each 
other such that they leave an opening for the insertion of 
the flexible material, which flexible material at least 
partially surrounds the clamping member in the housing, 
and which opening is suitable for locking the clamping 

15 member. 

2. A clamping apparatus according to claim 1, 
characterized in that at least one wall of the housing is 
adjustable. 

3. A clamping apparatus according to claim 1 or 2 , 
20 characterized in that the clamping member is provided with 

a centrally located recess for a turning tool. 

4 . A clamping apparatus according to one of the 
preceding claims, characterized in that the housing com- 
prises at least a first portion, and a second portion that 

25 is removable from the first portion,- wherein the first 
portion is equipped for fastening to a wall, ceiling, or 
the like, and the second portion is geared for accommoda- 
tion in the first portion such as to form the housing. 

5. A clamping apparatus according to one of the 
30 claims 1-4, characterized in that the clamping member 

and/or the walls of the housing are provided with a rough- 
ened surface. 

6. A clamping apparatus according to one of the 
claims 1-4, characterized in that the clamping member is 

35 provided with a squared exterior surface, which is 
equipped to engage a tensioning member. 
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7. A clamping apparatus according to one of the 
preceding claims, characterized in that a removable mask- 
ing strip is provided; applied on the housing. 

8. A clamping apparatus according to claim 7, 

5 characterized in that the masking strip at a first end 
abuts to the housing and at a second end presses against 
the flexible material at the opening for the insertion of 
the material . 

9. A clamping apparatus according to one of the 
10 preceding claims, characterized in that the same is pro- 
vided with a removable tensioning member, wherein the ten- 
sioning member comprises a lever of which one end can be 
firmly placed near the housing, and a hook that is coupled 
with the lever which is equipped for operating the clamp- 

15 ing member incorporated in the housing. 

10. A clamping apparatus according to claim 9, 
characterized in that at its side facing the clamping mem- 
ber, the hook is provided with a first rolling member. 

11. A clamping apparatus according to claim 9 or 
20 10, characterized in that the lever is rotatably mounted 

on the hook and possesses a disk shaped like a circle seg- 
ment, which is equipped to engage a second rolling member 
mounted on the hook, the hook having a pivoting coupling 
near the housing. 
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